Development and validation of flow cytometric measurement for parasitemia in cultures of P. falciparum vitally stained with YOYO-1.
The need for improved malaria diagnostics has long been recognized. Human parasitized erythrocytes based on the principles of flow cytometry (FCM) method is described for the determination of parasitemia in Plasmodium falciparum cultures using the fluorescence activated cell sorter and DNA-binding fluorescent dye, YOYO-1. The same assay samples can be also evaluated both microscopically and by scintillation counting after use of (3)H-hypoxanthine-labeled parasites. The counts of uninfected, infected, and nucleated cells occurred with high precision. The cells were categorized into different populations according to their physical or chemical properties such as RNase treatment and compensation required optimization. The detection and quantitation limits in the assay were 0.003% and 0.008% parasitemia, respectively. Overall, the parasite counts by FCM measurement correlated highly (r(2) = 0.923-0.968) with the parasitemia measured by (3)H-hypoxanthine incorporation assay when parasites variants incubated with various antimalarial drugs. In addition, the low levels of parasitemia (7.9%-21.3%) detected by microscopy than by FCM may be related to a number of tiny schizonts externally attached to the erythrocyte membranes but were not definitely inside the erythrocyte that normally would never be included in microscopy counting. On the basis of data reported herein, a rapid, high sensitivity, lower sampling error and reliable identification of human parasitized erythrocytes by the principles of FCM have been established. Published 2007 Wiley-Liss, Inc.